Electrophysiological actions of cocaine on noradrenergic neurons in rat locus ceruleus.
Extracellular microelectrode experiments were conducted to study the effects of cocaine HCl on the activity of spontaneously firing single locus ceruleus (LC) noradrenergic neurons in vivo. The responses of single identified noradrenergic LC neurons to the systemic (i.v.) administration of cocaine were observed over a wide range of doses (0.0625-2.0 mg/kg). The spontaneous activity of all LC neurons receiving doses greater than the threshold dose (0.0625 mg/kg) was inhibited in a dose-dependent manner. The local anesthetics, procaine and mepivacaine, did not affect LC neuronal activity, action potential amplitude or slope. The inhibitory effects of cocaine on spontaneous LC neuron activity was reversed by the subsequent i.v. administration of the specific alpha-2 adrenoceptor antagonist, piperoxone, but not the opiate receptor antagonist, naloxone. Pretreatment with another alpha-2 adrenoceptor antagonist, yohimbine (5 mg/kg i.p.), attenuated significantly the inhibition of spontaneous LC activity elicited by i.v. cocaine. Intravenous cocaine produced a brief increase in mean arterial pressure which did not appear to be correlated with the more sustained inhibition of LC neurons. Reserpine pretreatment (10 mg/kg i.p.) attenuated significantly the inhibitory effects of cocaine on LC activity. These results suggest that the inhibition of spontaneous LC neuron activity by i.v. cocaine is most likely mediated by an augmented action of catecholamines at central alpha-2 adrenoceptors and not by the local anesthetic effects of cocaine.